Transcription profiles analysis of genes encoding 1-deoxy-D-xylulose 5-phosphate synthase and 2C-methyl-D-erythritol 4-phosphate synthase in plaunotol biosynthesis from Croton stellatopilosus.
Genes encoding 1-deoxy-D-xylulose 5-phosphate synthase (DXS; EC 2.2.1.7) and 2C-methyl-D-erythritol 4-phosphate synthase (MEPS; EC 1.1.1.267), the first two enzymes in the deoxyxylulose phosphate (DXP) pathway, were cloned from young leaves of Croton stellatopilosus, and designated as 1-deoxy-D-xylulose 5-phosphate synthase (CSDXS) and 2C-methyl-D-erythritol 4-phosphate synthase (CSMEPS), respectively. Analysis of deduced amino acid sequences of the CSDXS and the CSMEPS confirmed their nucleotide sequences as they shared high identities to other known DXSs and MEPSs in higher plants. Physiological roles of the CSDXS and the CSMEPS were determined for the mRNA expressions in leaves, twigs and roots. Transcription profiles analyses of the CSDXS and the CSMEPS genes were investigated using semi-quantitative RT-PCR technique. Relative intensities of the CSDXS and the CSMEPS expressions to house-keeping gene (18S rRNA) were calculated. The results indicated that the levels of mRNAs expressions of the CSDXS and the CSMEPS were high in leaves and twigs. This evidence was in line with the high content of plaunotol, accumulated in leaves and twigs. Neither the CSDXS nor the CSMEPS were expressed in roots, where plaunotol was not detected. From this study, it can be concluded that plaunotol is biosynthesized in the chloroplastic tissue and regulated by the CSDXS and the CSMEPS.